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Tick Management

Personal Protection Measures
~ Habitat or landscape modifications
Biological & natural control
Area-wide chemical control
Host reduction or exclusion
Host-targeted acaricides
Host-targeted vaccines
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Towards Iandsc_;pe desigh guideliné; for
reducing Lyme disease risk

Laura E Jackson,'* Elizabeth D Hilborn! and James C Thomas>

« Emergence of Lyme disease has been linked to reforestation
and suburbanization that expose humans to habitat and hosts
that favor Ixodes scapularis.

« Many studies have linked forest edge (reviewed Killilea et al.

2008) and lower host diversity (LoGiudice et al. 2003, etc.)
(favoring deer and white-footed mice) with the risk of Lyme

disease.

e Authors examined LD incidence and land-cover metrics for
12 counties in Maryland.
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« LD incidence rate most explained by edge-contrast index, a
measure of forest-herbaceous edge plus larger percent forest
cover.

« Two landscapes with 50% forest cover, but different forest &
edge interspersion (below). Figure on right with high forest &
edge interspersion offers more shelter-foraging opportunities
deer and mice and access suburban and rural residents —
features that would increase peridomestic exposure.

"~ 50% forest (dark shading)

<LhLs INF
WWW.CT.GOV/ICAES



Lyme disease risk is linked to
peridomestic exposure

Distribution Ixodes scapularis home environment:

* 67.3% woods, 21.6% ecotone, 2% on the lawn
« 82% nymphs are within 3-m of the lawn edge with woods
stone walls, ecotone, etc. .

Maupin et al. 1991; Stafford & Magnarelll 1993; Carroll et al. 1992
Risk linked to peridomestic activity:

« Estimated 75% ticks are picked up
outdoors at home

+ Indicated activity: Play 47%; Yard
work 18%; Gardening 12%;
Elsewhere neighborhood 4%

Data: Stamford Health Department
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New Tactics In

War on
Ticks

As Pest’s Population Grows,
Researchets 11_1 vade Yards _
With Toxins; Rakes, Mulch

By STEVE GRANT
Courant S1aFf ‘Mritsr

LOLD LYME — ‘In front of Jeanne Berryman s homno is
dcruster af whits ping, cak and sessafras traes; a snipp:t
af woods thal helps give <he prozerty is country charm,
and its dangzr \

Dear often roam smong the (roes.

“It's kind o n=at sonelimes (o sce thery ont thare, ul
¢ used to be morz neat when 1 Wasnt worried aboual
ticks,” Berryman said. ' used 12 be o ot mare fur 10 38
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Hartford Courant June 20, 1998

WWW.CT.GOVICAES



Residential Landscape Management

Mowing, pruning
Clearing brush
Restrict groundcover
Leaf litter removal

m Landscape barriers
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\
3 ﬁ Laboratory evaluation of desiccants

and insecticidal soap applied to various substrates
to control the deer tick Ixodes scapularis

LISA A. PATRICAN and SANDRA A. ALLAN®* Department of Entomology,

Comnell University, [thaca, New York, and *Department of Infectious Diseases, College of Veterinary Medicine,
University of Florida, Gainesville, Florida, U.S.A.

Med. Vet. Entomo_l. 1995. 9:293-299

= % !b\ 412 Journal of Vector Ecology December 2006

Response of nymphal Ixodes scapularis, the primary tick vector of Lyme disease
spirochetes in North America, to barriers derived from wood products or rclated
home and garden items

Joseph Piesman

J.Vector Ecol. 2006. 31:412-417

* Insecticidal soap and silical gel with pyrethrin & PBO
provided 78-100% control nymphal ticks pachysandra,
sod, stones or woodchips.

 Alaska yellow cedar sawdust or woodchips and cellulose
acted as barriers to nymphal tick movement, but only the
sawdust impeded crossing up to 1 month.
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Landscape Barriers

Clean-up Stone Walls
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From 1999- 2002, three &5 health districts |n|t|ated Intensive
community-based intervention programs to increase
awareness of Lyme disease and encourage use of prevention

measures | |
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Remember, same simple landseape design and maintesanee practices s T e
may &elp reduce the risk of Gek-borae diseases.

@ Rudig: tick mmbers i play areas by
placing p

trom the woods, As shown I this photo,

Ly equiprmient in the sin and away

place wocklehips ider the equipment ad

keep the surrounding area well manicured,

@ ISk habitats awe plentiful on this ball
fivld. Leat litter and delns should e cleaned

avay, Quilield yrass sheadd be mowed o a

regular basis, and a gravel warning track
shouddd Ik installecl.

@ Ihis walking trail is 2 greal example of o
lick sale zone. "I trail is clear of all debuls and
low-lving shuwubs, Grass is kept kow and the
Lrews are well manicured Lo allow for plenty ot
sunlight.

For more information on Tick Safe Practices
contact the Westport Weston Health District
2013-227-3571 or email us at info@wwhd.org

N
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Tick Safe Laniseaping Techiques

When developing ko

iams tar parks, ficlds amd
recreationil weeas, coasider the followiag landscap-
lechniques:

@ Keep grass on recreational arcas cut relatively
shorl and peuse Lwees 1o el sun shine i,

@ Place picnic tables and play equipment in the
sum and away trom the woods,

(@) Mace Fieldsiplay arcas ws far oway from the
woods and slone walls as possible

@ Create a wide lavn butrer butween the playing
Held and woadlnd, stone wall vz unmanaged edge.
Il e field bulls up against bhigh meadnws or
wooded areas, place a Y-toot-wide u.l)nd(:hip ur
wravel bulfur beteeeen tie field and he woods edge.
Teoperly rzaintained @ xeric hamier makes it mone
ditticult for tha ticks te inigrate from e wouds 1o
Lne field and seives as a visible rerninder that a child
ar adnlt is entering a potentially tick infested arva>

@ On sdler Halds adjacent woswoods, consider
cuclosing the recrealional area with a four foot
chain link tence. Keep the arcs between e fence
and woods well malntained,

@) Surmaund perimeters of recreational fickls or
walkways with o "toot gravel warning Lrack.
Cround covers such as pachysandra or i
not be nsed, as mice and other sy

snould

all anfinals that

virry Licks seck sheller in geound covels,
@ Place fields/play aceas away Itom ponds and
swetlands, sl brecding sites for mosquitaes and

atlwr insecty that cus carey disease.

(8 Landscape using deer-tesistanl plantings, Do
not attract deer to the reereational arci by plant-

ing flowers, shrubs and Lrees thal they like Lo eal.
Although no plant is completely v

slam.

nr ta deer

some plants are inore susceplible Uhan

ollwrs. Lists of deei-resistant plantings are avall

aale fram your Incal gavden center, morsery, or

fromm the Conneclicul Agricallueal  Leperim
Slation 1f L'

cleris

oy can intluenee the misk of exposura 1o

33 iDiondes scapedaris), Lymie disease and nther

tick-hame sliseases. Deer ticks live 1w the woeds,

chipmunks and deer? and 1he lughes bumidity levels

of the wocklland. Lymue o * cases ate highly

correlaled with the aclivity ol infecied nyingphal

ticks and T oot cases occur in the summer' The
Loy svenphial deer tick miahes its homs in the Ieat
litter thal accumulates on Lhe foresi Moo, srourst
stone walls, and under ground covers.

Whal i3 a Tick Safe Zvae?

(D A "rick sake zone” is compnsed of lawn, 15 as
sunny s possible, and b
rrom the edge of the swoods or meaduws. IL should
surrountd fickls, playgrounds, recrcational arcas,
and schaols ac

ins nine teet ar mone

ent to buildings, and eacompiss
thie arcas that are regniarly s, This inciudes
walkwars, ali
areas aned garden

and enterlainmienl arcas, storagye
- The tick sale zone lakes advan-
s of Ui Liek's v biclogy amil behavior to keep

ks away Iom Mequeatly used arcas and reduce
tich numbers.

How Tick Safe Are the Fields/
Beereational Areds You Develop?

Y¥ou can reduce the nambsr of deer ficks on playing

lields and reczeational arcas by Lhe w

¥ ovou dusign
ouads, and
¥ tram the wonds e

the lanelscapre. Plading felds, pla
tecrcativid arvay ws far awiy
meadows a5 possible can significantly reduce thu
numnbicr of children and adnlts exposed (o Lcks al
the edges of the Jelds. Jicks unlikely to bi
encomntered on open plaving Nelds, bul aze picked
up walking to the ficld, chasing balls into the
edges, or slandmg or playing at ficld vdgus. Think
abiut "landscaping the edge.”
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Knowledge, Attitudes, and Behaviors
Regarding Lyme Disease Prevention Among
Connecticut Residents, 1999-2004

Vector-borne & Zoonotic Dis. 2008. 8:769-776

L. Hannah Gould,” Randall S. Nelson,? Kevin S. Griffith,! Edward B. Hayes,' Joseph Piesman,’
Paul S. Mead.! and Matthew L. Cartter?

KAB survey 1999, 2002, 2004 in three CT health districts
In WWHD, use all environmental measures increased
from 1999 to 2002 and were sustained as of 2004.

Most respondents willing remove brush or leaf litter
(91%) or place wood chip or gravel barriers (82%).
Fewer willing to use deer fences (52%) or spray pesticide
(47%).

44% willing to spend up to $100, 37% spend more than
$100.




! Peridomestic Lyme Disease Prevention
Results of a Population-Based Case—Control Study

Neeta P. Connally, PhD, Amanda J. Durante, PhD, Kimberly M. Yousey-Hindes, MPH, James 1. Meek, MPH,
Randall S. Nelson, DVM, Robert Heimer, PhD

- Am. J. Prev. Med. 2009. 37:201-206

« Examined personal protection, landscape modification,
and chemical control in a prospective case-control study in
CT.

« Checking for ticks within 36 hours of time in the yard was
protective against LD. -

 Bathing within 2 hours of time in the yard was protective.

* Fencing of any type was protective, but mechanism
unclear.

» No other landscape modifications (mowing, leaf litter
clearing, presence of playscapes, mulch or gravel barrier)
were protective.

« Having stone wall, birdfeeders, vegetable garden, WOOdS
adjacent to property made no difference between cases and
control (sample size also small in some cases).

WWW.CT.GOVICAES



NOFA Standards for
Organic Land Care

O‘Gb‘l(: LANG ¢, S5t EpiTion - JANuAry 2011

Standards for Organic Land Care

Th i S i S th e h e art Of th e : 4'4”,“““{ B Practices for the Design and Maintenance of Ecological Landscapes
- NOFA Orcanic Lanp CARE PROGRAM | NORmLAﬂ ORrG ANIC FARMING ASSOCIATION
Organic Land Care Program e e g R

-

Provides a definition of
“organic” in land care
This definition i1s used for

educational purposes (course,
public outreach)

Also specifies materials and
practices that professionals
pledge to use In providing
organic land care to their
clients

= e

Ovgs
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- Tick (Pest) Management
NOFA Standards Organlc Land Care

« Preferred
Tick bite prevention (avoid tick areas, pants in socks, repellents?)
Tick checks to detect and remove before pathogen transmission
Environmental modifications (landscape practices)
Host management (deer fencing & herbal, soap, human hair as repellents)

e Allowed

Biological agents (parasites & pathogens)

Diatomaceous earth & insecticidal soaps

Botanical insecticides, including plant extracts, such as pyrethrum and
minimum-risk or 25b insecticides (Section 25b FIFRA), which are
exempt Federal registration and do not have to demonstrate efficacy

* Prohibited

All synthetic Insecticides and piperonyl butoxide as an insecticide
synergist

Any pesticide formulated with any inert ingredient not allowed by the
National Organic Program.




Ticks and Invasive Plants

Lyme disease incidence is high in many states where
Japanese barberry, Berberis thunbergii, 1s reported invasive.

i
States with barber \.

: -Barberry invasive

gLyme disease cases
Light blue — states and provinces with barberry (101 OV)
Red — state where barberry reported invasive ( )

Blue dots — reported cases of Lyme disease in 2006 ( )
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http://plants.usda.gov/
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/\: ’ﬁ CoMMUNITY AND ECosysTeEM Foonocy

Habitat Associations of Ixodes scapularis (Acari: Ixodidae) in Maine

CHARLES B. LURELCZYK,' SUSAN P. ELIAS, PETER W. RAND, MARY S. HO1.MAN,
ELEANOR H. LACOMBE, aniy ROBERT I’ SMITH, Jx.

Lyme Disease Research Laberatory, Maine Medical Center Research Institute, 13 Charles Street, Portland, ME 04102

Environ. Entomol. 2004. 33:900-906

Od-ds ratio & 95% Cl associéting . scapularis with
habitat (A) and specific plant species (B)

Deciduous Shrub Layer Canopy Grasses
Litter Closure Barberry Hemlock
Composition Saplings

Honeysuckle




P

Poruramion ann ComMmunimy ECOLOGY

Deer Browse Resistant Exotic-Invasive Understory: An Indicator of |
Elevated Human Risk of Exposure to Ixodes scapularis
(Acari: Ixodidae) in Southern Coastal Maine Woodlands

SUSAN P. FLIAS,' CHARLES B [LUBELCZYK, PETER W, RAND, ELEANOR H. LACOMBEE,

MARY 5. HOLMAN, axn ROBERT P. SMITH, Jn.

South Portlund, MF, 04106

Maine Medical Center Research Institute, Vector-Borne Disease Reseurch Lahoratory, 75 John Roberts Road, Suite 9B,

Higher tick counts associated with exotic invasive forest
understory than native forest understory or open understory

forests.

3.5

3.0

Mean # questing ticks/grid station (n=441 stations)

0.5+

0.0

J. Med. Entomol. 2006. 43: 1142-1152

O Flagged Adults
B Flagged Nymphs

2.5 A

2.0 -

1.5:]

1.0 1

.
Exotics Moist ferns Native shrubs Grasses No veg. Saplings Herbs
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ha Barberry Control and Ticks

Managing Japanese Barberry (Ranunculales: Berberidaceae) "d SN = ST A

Infestations Reduces Blacklegged Tick (Acari: Ixodidae) i b | YA ;

Abundance and Infection Prevalence With Borrelia burgdorferi
(Spirochaetales: Spirochaetaceae)

SCOTT C. WILLIAMS, ' JEFFREY S. WARD,' THOMAS E. WORTHLEY,?
wbp KIRBY C. STAFFORD IIT*

Environ. Entomol. 2009. 38:977-984

» Barberry infested 40-70% sites and was
reduced from 62% of cover to 3% cover
by mechanical cutting and burning with
propane in controlled areas in 3 sites in
CT

* Questing adult blacklegged tick
abundance greatest in areas Japanese
barberry - |

» Greater abundance larval ticks on mice
In barberry B

 Larval ticks sig. fewer in 2008 in
controlled areas - . . . ;-,;

/l,
R
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Barberry Control and Ticks
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PLANT-INSECT INTERACTIONS

SCOTT C. WILLIAMS' anp JEFFREY S. WARD

PO Box 1106, New Haven, CT 06504

Effects of Japanese Barberry (Ranunculales: Berberidaceae) Removal
and Resulting Microclimatic Changes on Ixodes scapularis
(Acari: Ixodidae) Abundances in Connecticut, USA

The Connecticut Agricultural Experiment Station, Department of Forestry and Horticulture,

Environ. Entomol

350
300
250
200
150
100
50
0

infected adult blacklegged ticks

Density (ticks/ha).of Borrelia burgdorferi-

[ 280
121
I
30
Full barberry Controlled No barberry
barberry

2010. 39:1911-1921

Barberry Management. Questing adult blacklegged tick abundance was
greatest in areas with Japanese barberry. This invasive plant provides
suitable habitat for the tick and rodent hosts. Managing Japanese barberry

significantly reduced the density of spirochete infected ticks to nearly 60%

of that of unmanaged infestations.

0, &
“Lyrg ‘,;;—,\\

WWW.CT.GOV/CAES



What fits within an organic or least-toxic
tick management framework?

Personal prevention measures and tick checks.
Landscape management practices.
Deer fencing, resistant plantings, and accepted repellents.

Pyrethrin insecticides (limited effectiveness w/o PBO) with
desiccants and insecticidal soap

Biological (Metarhizium should be an option by 2012).
Botanical compounds, plant essential oils.

Host-targeted insecticides much better environmentally, but
chemicals used are not organic (permethrin, fipronil).
Limited use to date.




Where do we go from here?
Panel Discussion

» How can we engage the landscape design
professions in the prevention of tick-borne
diseases?

« What is the best way to provide information on
tick-borne disease prevention to professional
planners and landscape architects?

» How can landscape design foster both conservation
and prevention of tick-borne disease?




s e
o e B o e )
B A M A R S :1:1:{‘:3?}'?1&-1%:‘33#5;&, LT
N¥ S g o PSS e ' L=l ) o o '"'.'u ‘-’“_' -...h-‘r_
Fr ot s NS R Pt -3""{":"“?5— e s e Sty s R A s
Frr e A VRN RS Ry ey ;--.f:* AR Cr e R Ky R VT 2t e NS f"!JE AN e B LY E
e e S e
1l:i % ML :-l“.; 3.."'-.* 1 b S O :l’ v, —-'-'n -:!'I“| |.‘l-_._1l_=.-!'-.'¢|.':"'- -1". F ‘! o &'I!.*-;-j“h' ".- ;‘—-r-:-i.-‘k."d‘_".: :—-}-‘.—'I l-": La ‘Il_::'i :-':-:'-J ™ | =JT-F 1! :‘.;"—1 q"r"-.
s .fb?fﬂ-,.iiifgi@;%ﬁg-ﬁéaf-?ﬂ'?fw?ﬁ@“ﬁ:'?{-.s-%: SR S SRR e R e el
My k1Y o e LT o dg e Y T o e SE LA e S g s b Y T e DL LT 5
g P LU 5 DT o .‘,4. S r S T R g ekl el !"‘i:;f.f---'ﬁ' Ce e "J-‘-TE A G 0 AN
O S TN } :'""1;-'-'-4' e e F TS = Nl - T r"";'- = Bt J'-"-'E.':l""lr':" o T | 1 ‘d.-.l' St Iy A e et
Y - =5 "'—f‘e—b"i‘ £ I‘!"-ii"f"!',...?'ﬁt- R P T S *"-':;' S ) %'c:a.:'.a = Ao }’ Ly Ly g b B TG s e \
"!‘E';::E'E. T\'I&t:] %‘-..' o, e -.‘\-fk_'f-\. s 1 ..'-'""i}' p P1"“PF' -} .'} e AL .J-Itr" "'-‘h‘.ﬁ::l pai ﬁ}wtl '::W.:rh_;-_“_i‘ il "_""_"_i"i_' Y ".".'ﬂ o~
Ehs 'd R T S A =k "'%"}J:l:"r‘"ﬁ SRR ST I ‘-ﬁ,i:': 3 {eated Bl o D] B et T T K
"r""?-"jt} R "'*‘%}J:lf":*"" LG '*}" NS 19 g e it Ll T Bl Sy - L’-&'l-l'g'f"r':I ol e T g AN A Eran s
e R S S e R e S S I e D T RS s (R e I s s e e e R
t rgn s fede s 0 e R S e il £ T e Nt e
Sl At R S e A= 1] e R GAR  | P i ey e P s RO | WETPATr] e RN | [ i
.-J-:‘:&-.--‘l -.:h-g.-ﬂ' g '-I:'i'a";_ [ f-.,l.".‘ i ‘;._'.. 'Q L& o AR \EJ.&- ”"'-f-.': "'-h i B A = .n'-';::. é’i‘ et | W ]:-*- A=)
3 =k b ok e :rt'sj‘[ B et '\.?J{"'-'”"*" N s T e - ) e 0 I ‘-;:‘i.f;); -.,{!: n}l e R S 33
o o P o H , 2y o B ﬂ’.ﬁ_ = 1 . 5 F]Er-_& }_‘E) """'%-—ﬂ}l 1'"5:‘ F * e b T A _-:- S, A L 3 .
Q%i .é%ﬁ S =0 e S A g ) AR5 et I a i e R D e FnTh fh OISR
SRLM G ST R R R A P R AR s By S At R y et IR e She TGS
5’%‘5%5?%* '!'&%@ﬂg%&m{:“: f?— ‘{.1}'1_.:3 SEZ T 2';! S He L g:{-i!@‘\‘l"':'g:': 2 ‘:a**filﬂ'_‘é%fﬁﬁ =40 S TS
et e e R e e RS R R I e O e LS SR W ety
-lu"j '3’?.'."1}'3 - T "'_l:" el '.{'E"H&‘ﬂr'&-' et e tts o g -l & -’-F 4.!_.-.,;1;_-;-_;-4'..!.5-1-4':, T"-“t-‘-;';‘ P T e o ¥ R e o
e """'--""-"“-'-"‘f“" I"}H"""i bwle g B L UYL R S P LT ke f—k L=t s e “‘*Ef* At 7 A Sy T e
P L | £ g: —H?":' "'l-"'r.-.-._--l i P Li‘r"-:"\-i' -._L! _-.-i_ LTy .-_4‘4':. Cam o re 7 k. ¢ E%:J.""l:":" i i
l:-_!“’-'hf-- T weet __.___'I-H_..t_r.. ; e i "!‘r ' 1'ﬂt_1 e W L -:l'_‘. e ety E e - i s
e g, = b = . o R [ . o i ) e iy LSS i L
::;‘.;_;;::‘-"?".F :':ﬁ'{_'j‘e-b' iy l‘!.;:'_'_".'i? T"-“tf:‘_ Sl S e i h ke T. -%%??;:l:ﬁ ..=.} 20| ."ﬁ%‘j z-'l.': s ".::If—',!r_":; el Bl STk
"r'ﬂ'-"-"!-;.-;l‘ e it NS e T L e e e e A e T ST
o S o HEURTE O S Ty ; e M T e
%"':"ﬁ"tﬂ-"h.l“irf_ 1 . "I‘& . 1!-_:.._
e ¥ :
£ R ; |
. : aE e e T,
: PP =t AT 'j; "'ff:f"w. 11['5‘
o 1“‘1 = e ..u'-I 1 - -+ g :t‘ "-'I"I ) ,l Syt = L= l."ll'l.. |
| S s R S e o .%.i‘ié’f:."‘é?“*-‘f-mf."-
4 _ . o LT Wl (S 4Es R OSR N Eh Y @Jf’eﬂ e PRI b T R Tt '-"'F 223
A S s L "‘_” Vi '{'E IE-".I it RT3 L -‘k“dr-"'i, SN ET 4 .':"’"!-Plf‘l?“t Ll ke
WS i TR N NECT S '-'.'E,E e A A ke o H?:i:%'i‘.:'-: Ml N 4,_-:;’5: Y :'-*.J.g_u_-"‘:':\.ﬂtﬂ‘ e, A e T o e
nu:-‘!:i-‘-'fi.'yp.;%fg-‘ yt‘f-"‘ r-"“ﬁ**?;"“ il ST Al ST =_,§4.ng;-: ki HE Lot 'v’i,f_;‘.'f-" }' ARy N T ﬁ'i
fere BEF L PR T v SR ey e LSt 1] S S A e R AR o LS R -——‘!-t-ée‘ O S OB
RS Ty S W oAb A ke S TR R a-—%:l-*-'.a RO | T AT T R L e
T 13 "-ib"* i I, e g LT "'3‘@ jrd %":*'-!'.ﬁ"" = Ao }’ R Ly B el = T b et ;
.il!_'i;:ﬁﬂ-ﬂtqf L o g WAL i i 1 .i:,'l’ E bl 1-':-;'.- _} I o8 .F.-] E IJ'.""‘ b e 3 i ﬁu Laroway : i‘{.' A o N T g -'_'-_'Li;l
L= % B . i & - A=t S AR < (e g \-.!..—q- e 44 N el Lot e .
:‘rf?‘i:ﬁ;?ﬁ?} SE= et =i ST %J‘I‘:’ sy ’f.*irrlk%ﬂ ;%“f-,‘_-_-: 4'13‘3';}::}‘. s -‘.-,h";."'f{‘,-lil‘h et = "I:*".f‘:',: f:: e S
:"'l":.--"ls 'l’t‘-; ‘..I_! I ﬁ;"""": ":'-I.';: i ¥ {.."‘.- wa Bl B0 T ] |‘|- ; ‘:'l-... ey :r-'-,: & ¢ LR s e W1 . = :_'" L *.:q.,- = [ .'_;_ s gt
¥ gt feiet S RS A e N e T B T S i =)
S it e i o e e W TR Bty v T E L e e W 0 S eSO e METra TS e
lLfff'.—!-J’ gL N I T IS e e g e A A e s N T s T W s e
3 i'."."”l"".r"'" -L{l, - 'H.'_r = Xorat E;{-'”"@ J T ::3:_ i L} N 'IJ"'-';"- .,,‘!_J:“ '.ll-!:-ﬁ' e "%__ '|-1- "::F : x;{r.“:'l‘ :
oL T e *"{.'H A --{-.-.I_. e e SR o e I LY mpg FII'«IH-_ul by e =1)E "ty:" o ) = o -ii._ A e It
s e i el Sl e B Sy O i ST
e Y e s W Sl e *l-'!-’:i' A AL "{!:-3-"!1: b Hﬁi"} =t B4 T g £ s If'l"'l-"'i'l,f_.""""r’ Ly - —'H:-
=_-i:£i.¥ 4 ) ey "'.IE"-‘E:E{? » "“:{T-"' S e S a A AT L5 e Rt ka0 g 7 MO PLd e A2 TENS
EI:-&'E{;-- e T e AT Ha ey Vo Sy R N Ry PR e A Uiy
11&?%:;‘1:{,:_#;?“;— _ -II-‘:E'-\}'T _‘.;-'.l' :-rf-ﬂ II‘E-:}'{TR |:"E.’-'='.|i’ .11':-1 g:gﬂg::!?g:‘;l‘;.!?:'f-f‘.‘.-é?ﬁfgg ?—:E-'i--k:';:‘;;:'-?—-\.ﬁ' _2‘! (Tt 'Li a:i_g ."!'E-:_il:'q:. T\',“'gj?q‘-“‘;:‘u
vl 2 = i By AR _!.tg-.,‘_u.i__.;_--,”'- A B e LI N A Femt I _4.?,'9:‘__,"’ W o b = o)
S e A OSSR s VA R e S oy
Rt HED e ey e A Lo o A e i R
e i e o e et T SE Rl s PN
e e n TR e okt !-;:;lf- ¥ !
S S R
¥




Entomopathogenic Fungi

| % ! : VECTOR CONTROL, PEST MANAGEMENT, RESISTANCE, REPELLENTS

Field Applications of Entomopathogenic Fungi Beauveria bassiana and
Metarhizium anisopliae 52 (Hypocreales: Clavicipitaceae) for the
Control of Ixodes scapularis (Acari: Ixodidae)

KIRBY C. STAFFORD IIT' anp SANDRA A. ALLAN?

J. Med. Entomol. 2010. 47: 1107-1115

VECTOR CONTROL, PEST MANAGEMENT, RESISTANCE, REPELLENTS
Evaluation of Metarhizium anisopliae Strain F52 (Hypocreales:
Clavicipitaceae) for Control of Ixodes scapularis (Acari: Ixodidae)

ANUJA BHARADWAJ' anp KIRBY C. STAFFORD 111

The Connecticut Agricultural Experiment Station, 123 Huntington Street — Box 1106, New Haven, CT 06504

J. Med. Entomol. 2010. 47: 862-867

Applications of Beauveria bassiana provided 38-75%
control of the blacklegged tick, while Metarhizinm

anisopliae F52 (Tick-Ex) provided 53-74% control at
the lower rate evaluated.

http://www.entsoc.org/Pubs/Periodicals/JME /index.htm
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Natural Compounds for Tick Control

Nootkatone (Alaska yellow cedar, grapefruit)

CT studies 2008-2010, 100% control was observed for up to
4 wks post application 15t year, 80% in 2" year with lignin-
encapsulated nootkatone. Due to volatility, < 2-4%
nootkatone remained byl week posttreatment.
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Ability of Two Natural Products, Nootkatone and Carvacrol, to
Suppress Ixodes scapularis and Amblyomma americanum (Acari:
Ixodidae) in a Lyme Disease Endemic Area of New Jersey

MARC C. DOLAN,'® ROBERT A. JORDAN,” TERRY L. SCHULZE,™* CHRISTOPHER |, SCHULZE.*
MARK CORNELL MANNING,” DANIEL RUFFOLO* JASON P. SCHMIDT,' JOSEPH PIESMAN,'
AND JOSEPH ]. KARCHESY®

J. Econ. Entomol. 209. 102: 2316-2324

NJ studies 2006 & 2008, 100% control was observed for 1-
2 days, 82-88% after 7-10 days postapplication. A high
pressure spray resulted in 98-100% control at 42 d post-
application.

Vs IN?
WWW.CT.GOV/ICAES



Minimum Risk Pesticides

Minimum-risk pesticides exempt by EPA under
Section 25b FIFRA

1. Mosquito Barrier (99.3% Garlic Juice)
2. ECOEXEMPT IC2 (10% rosemary oil)

SHORT COMMUNICATION

Trial of a Minimal-Risk Botanical Compound to Control the Vector
Tick of Lyme Disease

PETER W. RAND,"? ELEANOR H. LACOMBE,"' SUSAN P. ELIAS,! CHARLES B. LUBELCZYK '

THEODORE ST. AMAND,” axp ROBERT P SMITH, Jr

J. Med. Entomol. 2010. 47: 695-698

Garlic-in our 2009 and 2010 trials appeared to

suppress or control tick activity for 2-3 weeks. No
nymphs and few adult ticks were recovered 1-2 weeks
post-application with ECOEXEMPT in Maine studies

in 2008.
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